This paper reports a spatial-temporal examination of waterborne disease data from the State of Mexico, 2000Mexico, to 2005 by county as the spatial unit. It was found that the incidence of waterborne disease did not decrease during the period under study. Inequality between metropolitan areas and rural zones was observed. People living in population centres had lower incidence of water-related diseases, possibly due to better access to services. In all cases, children under five years old suffered a much higher relative morbidity than the population in general.
INTRODUCTION
Water-related infectious diseases are an important factor harming human health worldwide, being one of the principal reasons for death and disease in developing countries (Clasen et al. 2006) , especially in children under five years old, who have the highest risk of death following infection (Al-Ghamdi et al. 2009; Hunter et al. 2009 ).
Universal distribution of treated tap water is still not a reality worldwide, and millions of people live without access to safe drinking water. Measures that can be taken at the household level (Mintz et al. 1995; Rangel et al. 2003; Clasen et al. 2007; Murinda & Kraemer 2008; Brown et al. 2009 ), which are effective in preventing mortality and morbidity due to waterborne diseases, are therefore emphasized. The problem is that these are generally one-time actions resulting from intervention programs that decline over time (Brown et al. 2009 ).
Faecal disease outbreaks have occurred in many countries, even countries with highly developed water distribution structures (Kistemann et al. 2001) where strict quality requirements for water purification and distribution processes decrease the incidence of diseases of this type. In this situation, it can be expected that those with restricted water supply and sewer systems in their homes and deficient wastewater treatment are more vulnerable. wastewater and refuse. Of these 10% are in urban areas and 50% in rural zones.
In the present paper, data on water-related morbidity in the State of Mexico (Mexico) between 2000 and 2005 are studied with a view to using epidemiological data as an indirect indicator of purification system deficiencies. industrial centre in the country). In addition, insufficient treatment of wastewater from these economic activities pollutes both surface water and groundwater (Hunt et al. 2000) .
Area of study

METHODS
Partial knowledge of the distribution and magnitude of water vulnerability in central Mexico is distributed across various public administration agencies and departments. Nevertheless, the diversity of information sources and lack of appropriate methodological tools make it difficult to put together a comprehensive picture of the problem by integrating environmental, social and economic data. A tool enabling measures and indicators from different sources to be combined in an integrated analysis and representation of the data would be useful; GIS is such a tool. This is the reason why, in 1994, environmental and health GIS were identified as high priority research topics at the Second European Conference on Environment and Health (Kistemann et al. 2001 ).
In the present study, data provided by the Health (Figure 1(b) ) is different from the institutionally adopted subdivision (bold lines in the figure) established by the ISEM (1994), also based on socioeconomic conditions. This difference shows the marked variations between counties during the 1990s. In the same figure, distribution of tap water (c) and sewer (d) services by county is also shown, demonstrating the considerable difference (and great deficiency) in services in the rural zones, which cover most of the land area of the state, but 26% of the population.
RESULTS AND DISCUSSION
In addition, it is possible to see that while tap water coverage has increased significantly between 2000 and 2005, sewer service coverage has scarcely has improved during this period. As expected, there is a high correlation between these services (Figure 1(c) and 1(d) ) and HDI (Figure 1(b) ).
The change over time in potentially waterborne disease in the State of Mexico during the study period in terms of incidence per 10000 inhabitants, for the total population characteristics that favour their preservation, such as consistent low temperature, absence of ultraviolet light and oxygen and little biological antagonism (Schmitz 1996) .
It should be noted that the only treatment applied to most drinking water in the State of Mexico is disinfection, which means that the microorganisms responsible for the most prevalent diseases throughout the study period (intestinal infections, amebiasis and helminthiasis) pass through the treatment process without being affected.
Cases of non-specific gastroenteritis (accounting for 72.5% Table 1 . 
CONCLUSIONS
This preliminary study has brought several issues to light.
Spatial and temporal patterns of waterborne disease were difficult to extract from the available data, due to some inaccuracies in diagnoses, and the spatial (counties) and temporal (annual sums during a period of six years) resolutions considered. Nevertheless, the analytical capacities of the GIS system enabled the methods generally used in environmental sciences and epidemiology to be integrated and improved, showing that the incidence of potentially The significant improvement in household water coverage during the study period lowered the correlation between coverage and potentially water-related morbidity from 0.545 to 0.387 for the total population, and from 0.5813 to 0.4305 for children under five. The lack of improvement in sewer service coverage kept the correlation between this factor and the occurrence of waterborne diseases approximately constant during the period under study in both the total population and children under five.
In 2000, the first year of the study, the dominating factor in determining the incidence of waterborne disease was availability of tap water, while by 2005, the principal factor had become lack of sewer services.
Deficiencies in maintenance and operation of the water distribution system played an important role in the incidence and spread of this type of disease due to potential contamination by wastewater entering tap water supply networks.
Unfortunately this problem is not unique to the State of Mexico (Mexico); it is a worldwide problem. Access to safe drinking water and adequate sewer systems and wastewater treatment is an important challenge faced by developing countries.
